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DETAILED ACTION 

Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The certified copy has been received and placed of record in the file. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 -4 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over Vulis 
(US Patent No. 4,184,042) in view of admitted prior art of Furukawa (Patent Abstract 
Publication No. 03255981) and Otto (US Patent No. 6,762,673). 

Regarding claim 1, Vulis in figure 1, disclose a superconducting cable 
comprising a superconducting layer (4, 7), but does not disclose the superconducting 
layer has a portion whose critical current value is differentiated from the critical current 
value of the other portion. However, Vulis recites a need of providing a current limiting 
devices, which may be in the form of insert in the cable or a cavity to avoid damage to 
the cable, (column 1, line 5-50). 

Furukawa discloses a low current area (1c) having critical current lower than 
other parts. 
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Otto, in figure 1A-1C, discloses various embodiment of the current limiting 
composites and further recites that the composites can be interposed / incorporated in 
the cable, (column 3, line 7-17 and column 4, line 6-21). 

A person of ordinary skill in the art at the time of applicant's invention would have 
been motivated to incorporate such lower critical current structure in the superconductor 
layer (4, 7) of Vulis to protect the superconductor in case of sudden high current surge. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the superconductor layer (either 4 or 7 or 
both) with structure having a portion of lower critical current capacity within the layer, as 
taught by Furukawa and Otto, in order to protect the superconductor in case of sudden 
high current surge. 

Regarding claim 2, the modified cable of Vulis further discloses the 
superconducting layer has a current limiting portion whose critical current value is 
smaller than that of the other portion, as applied to claim 1 above. 

Regarding claim 3, the modified cable of Vulis further discloses the 
superconducting layer is at least one of a superconducting conductor layer (4) and a 
shielding layer (7) provided at the outer periphery of the superconducting conductor 
layer, as applied to claim 1 above. 
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Regarding claim 4, the modified cable of Vulis further discloses the 
superconducting layer is at least one of a superconducting conductor layer (4) and a 
shielding layer (7) provided at the outer periphery of the superconducting conductor 
layer, as applied to claim 2 above. 

4. Claims 5-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
modified cable of Vulis, as applied to claims 1-4 above, and further in view of Dixon (US 
Patent No. 6,034,324) and Herrmann (US Patent No. 5,859,386) and Nassi (US Patent 
No. 6,743,984). 

Regarding claim 5, the modified cable of Vulis discloses superconducting cable 
line comprising: a superconducting cable set forth in claim 1 (the modified cable of 
Vulis, as applied to claim 1 above) having a plurality of cable cores each including a 
superconducting layer (figure 6); but does not disclose a splitter which houses 
separated portions of the plurality of cable cores such that the separated cable cores 
are sufficiently distanced from each other, wherein the portions whose critical current 
values are differentiated from those of the normal portion (i.e., the other portion of the 
cable cores) are housed in the splitter. 

Nassi, in figure 4, discloses a splitter housing three phase superconducting cable 
cores separated sufficiently distanced from each other, with cold area in a casing (111) 
in which coolant fluid is maintained a low temperature (column 8, line 54-62). 

Dixon, in figure 1-3, discloses a modular high temperature superconducting lead 
for carrying large currents from a room temperature power source to a superconducting 
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device operating at cryogenic temperatures and further recites that internal part can be 
replaced if damaged. 

Herrmann, in figure 1, discloses transmission line with metallic joint (2) metal 
tube (5) and further recites a one way valve to evacuate nitrogen gas resulting from 
evaporation of the liquid nitrogen. 

It would have been obvious to a person of ordinary skill in the art to provide the 
modified superconducting line of Vulis in a splitter at connection where superconducting 
line is connected with non-superconducting line. Further, as recited by Dixon it would 
be advisable to arrange the repairable / replaceable part in the splitter box to be able to 
repair / replace in case of damage. 

Therefore, it would have been obvious to a person ordinary skill in the art at the 
time of applicant's invention to have the modified cable of Vulis arranged in a splitter 
with critical current differentiated portion housed in the splitter from the teachings of 
Nassi, Dixon and Herrmann, in order to facilitate repair / replace the damaged 
components. 

Regarding claim 6, the modified cable of Vulis discloses superconducting cable 
line comprising: a superconducting cable set forth in claim 2 (the modified cable of 
Vulis, as applied to claim 2 above) having a plurality of cable cores each including a 
superconducting layer (figure 6); but does not disclose a splitter which houses 
separated portions of the plurality of cable cores such that the separated cable cores 
are sufficiently distanced from each other, wherein the portions whose critical current 
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values are differentiated from those of the normal portion (i.e., the other portion of the 
cable cores) are housed in the splitter. 

Nassi, in figure 4, discloses a splitter housing three phase superconducting cable 
cores separated sufficiently distanced from each other, with cold area in a casing (111) 
in which coolant fluid is maintained a low temperature (column 8, line 54-62). 

Dixon, in figure 1-3, discloses a modular high temperature superconducting lead 
for carrying large currents from a room temperature power source to a superconducting 
device operating at cryogenic temperatures and further recites that internal part can be 
replaced if damaged. 

Herrmann, in figure 1, discloses transmission line with metallic joint (2) metal 
tube (5) and further recites a one way valve to evacuate nitrogen gas resulting from 
evaporation of the liquid nitrogen. 

It would have been obvious to a person of ordinary skill in the art to provide the 
modified superconducting line of Vulis in a splitter at connection where superconducting 
line is connected with non-superconducting line. Further, as recited by Dixon it would 
be advisable to arrange the repairable / replaceable part in the splitter box to be able to 
repair / replace in case of damage. 

Therefore, it would have been obvious to a person ordinary skill in the art at the 
time of applicant's invention to have the modified cable of Vulis arranged in a splitter 
with critical current differentiated portion housed in the splitter from the teachings of 
Nassi, Dixon and Herrmann, in order to facilitate repair / replace the damaged 
components. 
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Regarding claim 7, the modified cable of Vulis discloses superconducting cable 
line comprising: a superconducting cable set forth in claim 3 (the modified cable of 
Vulis, as applied to claim 3 above) having a plurality of cable cores each including a 
superconducting layer (figure 6); but does not disclose a splitter which houses 
separated portions of the plurality of cable cores such that the separated cable cores 
are sufficiently distanced from each other, wherein the portions whose critical current 
values are differentiated from those of the normal portion (i.e., the other portion of the 
cable cores) are housed in the splitter. 

Nassi, in figure 4, discloses a splitter housing three phase superconducting cable 
cores separated sufficiently distanced from each other, with cold area in a casing (111) 
in which coolant fluid is maintained a low temperature (column 8, line 54-62). 

Dixon, in figure 1-3, discloses a modular high temperature superconducting lead 
for carrying large currents from a room temperature power source to a superconducting 
device operating at cryogenic temperatures and further recites that internal part can be 
replaced if damaged. 

Harrmann, in figure 1, discloses transmission line with metallic joint (2) metal 
tube (5) and further recites a one way valve to evacuate nitrogen gas resulting from 
evaporation of the liquid nitrogen. 

It would have been obvious to a person of ordinary skill in the art to provide the 
modified superconducting line of Vulis in a splitter at connection where superconducting 
line is connected with non-superconducting line. Further, as recited by Dixon it would 
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be advisable to arrange the repairable / replaceable part in the splitter box to be able to 
repair / replace in case of damage. 

Therefore, it would have been obvious to a person ordinary skill in the art at the 
time of applicant's invention to have the modified cable of Vulis arranged in a splitter 
with critical current differentiated portion in the splitter from the teachings of Nassi, 
Dixon and Herrmann, in order to facilitate repair / replace the damaged components. 

Regarding claim 8, the modified cable of Vulis discloses superconducting cable 
line comprising: a superconducting cable set forth in claim 4 (the modified cable of 
Vulis, as applied to claim 4 above) having a plurality of cable cores each including a 
superconducting layer (figure 6); but does not disclose a splitter which houses 
separated portions of the plurality of cable cores such that the separated cable cores 
are sufficiently distanced from each other, wherein the portions whose critical current 
values are differentiated from those of the normal portion (i.e., the other portion of the 
cable cores) are housed in the splitter. 

Nassi, in figure 4, discloses a splitter housing three phase superconducting cable 
cores separated sufficiently distanced from each other, with cold area in a casing (111) 
in which coolant fluid is maintained a low temperature (column 8, line 54-62). 

Dixon, in figure 1-3, discloses a modular high temperature superconducting lead 
for carrying large currents from a room temperature power source to a superconducting 
device operating at cryogenic temperatures and further recites that internal part can be 
replaced if damaged. 
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Herrmann, in figure 1, discloses transmission line with metallic joint (2) metal 
tube (5) and further recites a one way valve to evacuate nitrogen gas resulting from 
evaporation of the liquid nitrogen. 

It would have been obvious to a person of ordinary skill in the art to provide the 
modified superconducting line of Vulis in a splitter at connection where superconducting 
line is connected with non-superconducting line. Further, as recited by Dixon it would 
be advisable to arrange the repairable / replaceable part in the splitter box to be able to 
repair / replace in case of damage. 

Therefore, it would have been obvious to a person ordinary skill in the art at the 
time of applicant's invention to have the modified cable of Vulis arranged in a splitter 
with critical current differentiated portion in the splitter from the teachings of Nassi, 
Dixon and Herrmann, in order to facilitate repair / replace the damaged components. 

Regarding claim 9-12, the modified structure of Vulis discloses all the features 
of the claimed invention including a coolant for cooling the superconducting cable fills 
the splitter, and a regulating valve for regulating the pressure when the coolant 
vaporizes is provided for the splitter, as applied to claims 5-8 respectively. 

Regarding claims 13 and 14, the modified structure of Vulis discloses all the 
features of the claimed invention as applied to claim 5 and 9 respectively, but does not 
disclose portions having a smaller critical current value are disposed in the splitter at 
positions distanced from the assembled portions of the cable cores. However, those 
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portions will be provided at a location where it will be convenient to repair / replace the 
damaged parts. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the modified structure of Vulis with the 
location of a smaller critical current value portion as claimed in claims 13 and 14, to 
facilitate convenient repair / replace in case of damage. 

Regarding claims 15-17, the modified structure of Vulis discloses all the 
features of the claimed invention as applied to claims 5, 9 and 13 respectively but does 
not disclose holding fixtures for holding the cable cores in the splitter are movable in the 
splitter in accordance with the expansion and contraction of the cable cores and hold 
the cable cores in a state in which the cable cores are separated from each other, as 
claimed in claim 15-17. Nassi, in figure 2, disclose fixture (support 108) for supporting 
individual core, but does not explicitly disclose them movable. However, as further 
recited by Nassi, there will be a change in temperature during short circuit due to 
increased current value. Also, the two ends of the splitter box will be at different 
temperature [normal (hot) and cold]. As a result the expansion / contraction of the cable 
will need flexibility to avoid damage. A person of ordinary skill in the art would provide 
the sliding / flexible / movable holding fixture to avoid the damage due to temperature 
change. 
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Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the modified structure of Vulis with movable 
holding fixture, in order to avoid damage due to temperature change. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Hara (US Patent No. 5,617,280), in figure 1 , discloses a fault current limiter in a 
box (cubicle) 

Metra (US Patent No. 6,049,036), in figure 3 and 4, discloses terminal for 
connecting a multiphase superconducting cable. 

Satarou (European Patent Application No. EP 0 808 009 A2) discloses a 
superconducting system with the superconductor connected to a power supply at room 
temperature. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ishwar (I. B.) Patel whose telephone number is (571 ) 
272 1933. The examiner can normally be reached on M-F (8:30 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kamand Cuneo can be reached on (571) 272 1957. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Patent Examiner 
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